BCR/ABL downregulates DNA-PK(CS)-dependent and upregulates backup non-homologous end joining in leukemic cells.
Non-homologous end joining (NHEJ) and homologous recombination repair (HRR) are the main mechanisms involved in the processing of DNA double strand breaks (DSBs) in humans. We showed previously that the oncogenic tyrosine kinase BCR/ABL stimulated DSBs repair by HRR. To evaluate the role of BCR/ABL in DSBs repair by NHEJ we examined the ability of leukemic BCR/ABL-expressing cell line BV173 to repair DNA damage induced by two DNA topoisomerase II inhibitors: etoposide and sobuzoxane. DNA lesions induced by sobuzoxane are repaired by a NHEJ pathway which is dependent on the catalytic subunit of protein kinase dependent on DNA (DNA-PK(CS); D-NHEJ), whereas damage evoked by etoposide are repaired by two distinct NHEJ pathways, dependent on or independent of DNA-PK(CS) (backup NHEJ, B-NHEJ). Cells incubated with STI571, a highly specific inhibitor of BCR/ABL, displayed resistance to these agents associated with an accelerated kinetics of DSBs repair, as measured by the neutral comet assay and pulsed field gel electrophoresis. However, in a functional NHEJ assay, cells preincubated with STI571 repaired DSBs induced by a restriction enzyme with a lower efficacy than without the preincubation and addition of wortmannin, a specific inhibitor of DNA-PK(CS), did not change efficacy of the NHEJ reaction. We suggest that BCR/ABL switch on B-NHEJ which is more error-prone then D-NHEJ and in such manner contribute to the increase of the genomic instability of leukemic cells.